The search for a universal definition of death is a relatively new objective in human 12 history, framed by complex biological, technological, and socio-political factors. While it is 13 widely understood that "life" and "death" describe inverse states of being, what separates these 14 two states has been vigorously debated by scientists, ethicists, and theologians. Far from merely 15 an academic distinction, the definition of death has implications that extend to end-of-life 16 healthcare, organ transplantation, and inheritance law. This review explores the historical and 17 current definitions of death in the United States, the role of technological advances, and the 18 resultant social and legal applications.
an irreversible, progressive loss of an organism's function to live. If this is the case, the cessation 23 of a pulse or brain activity may merely be a sign of a point of no return in the process of death.
24
This also implies that there may be different "degrees" of death as it progresses, which may 25 reflect the distinctions between cardiopulmonary, cortical, and whole brain death, which are 26 expanded upon below. On the other hand, were death a singular event in time, this would mean 27 that death is the exact moment at which life has ceased. With this understanding, there is no 28 room for degrees of life or death. Rather than signaling death, the loss of functions (i.e.
29
heartbeat, breathing) is death in itself. This distinction is generally supported by religions that 30 hold a concept of a soul, which is either wholly present or absent in a body, without any 31 gradation between the two states. Legally, the determination of the continuous or singular nature 32 of death was decided in Thomas vs Anderson (1950) (1) , when a California District Court of 33 Appeal ruled that "death is not a continuous event;" rather, it "is an event that takes place at a functions, evidenced by the permanent absence of a spontaneous heartbeat and breathing.
37
Cardiopulmonary death, sometimes known as "clinical death," had previously been a clearly-38 defined moment with little ambiguity. Although early forms of artificial respiration existed, they 39 were primarily restricted to manually-operated devices used for short-term emergencies. Dictionary (first published in 1891)(2), which was referenced in two critical end-of-life legal disputes in the 1950s, death was defined as the "total stoppage of the circulation of the blood."
49
This can be contrasted with apoplexy, which was described as a "failure of consciousness," a 50 "suspension of voluntary motion," and "suspension of the cerebrum," but distinct from death 51 itself. However, advances in neurosurgery and artificial respiration were already subverting this 52 definition of death by the early 20th century.
53
Even before the widespread use of mechanical ventilation (sometimes generally referred 54 to as "artificial life support" today), the classic definition of death was challenged by 55 observations recorded by surgeons in rare circumstances. While operating on a patient in 1908,
56
neurosurgeon Harvey Cushing became one of the first physicians to document brain death. After 57 the surgery, the patient suddenly ceased breathing, and emergency artificial respiration was 58 induced manually. Cushing attempted to revive the patient through multiple methods, even using 59 an early form of electrical brain stimulation, but the patient did not recover. Cushing noted that 60 the patient lacked any apparent sensory or motor function, response to noxious stimuli, or 61 cerebral blood flow, observations that would support a contemporary diagnosis of brain death.
62
After 36 hours of attempting to rescue the patient, Cushing concluded that despite the persistent 63 beating of the patient's heart, mental and autonomic respiratory function of the brain had 64 irreversibly ceased. In a final effort to restore breathing, Cushing ordered the injection of 65 adrenaline, after which the patient spasmed and the heartbeat finally stopped. This spared
66
Cushing the responsibility of deciding whether a patient failing the cardiopulmonary criteria for 
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The concept never reached wide medical or legal application. In one key decision, Smith 84 vs. Smith (1958)(4), the idea of a cortical death was outright rejected. The case involved a 85 husband and wife who sustained extensive injuries during an automobile accident, after which 86 the husband immediately died. The wife was transported, unconscious, to a hospital, where she 87 died 17 days later without having ever regained consciousness. In the subsequent dispute over the couple's estate, it was argued that both people "lost their power to will at the same instant,
89
and that their demise as earthly human beings occurred at the same time." Referring to Black's 90 Law Dictionary, the court ruled that given the current definition of death, the woman could not 91 be considered deceased until her heart stopped beating, and it refused to consider the plaintiff's 92 offer of evidence to the contrary.
93
Today, the term "cortical death" has been replaced with the diagnosis of a persistent or 
Role of Technology

126
The expansion of technology in the biomedical field has been a forceful driver for 127 reevaluating accepted definitions of death, and will likely continue to be as the biotechnical field One technological hot topic which has been associated with diagnoses of death is organ 
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Two donation procedures cause concern among patient advocates. The first procedure is 157 donation after a diagnosis of brain death, also known as a "beating heart" donation. In this case, 158 the patient has been assessed and confirmed as brain dead, while cardiopulmonary function is 159 maintained artificially. The second procedure is donation after cardiac death, which follows the 160 withdrawal of artificial care from a consenting terminally ill patient. In this case a patient that 161 has not been diagnosed as brain dead can opt to refuse life support (as specified in a living will 162 or by family consent). Under doctor supervision, the patient is withdrawn from support and 163 cardiac death can be declared after blood flow has ceased for a designated period of time. In both 164 of these donation circumstances, advocate groups have expressed concern that a declaration of 165 death may not be made in the patient's best interests, but rather to meet a demand for healthy 166 organ donations. These concerns can be addressed by following recommended guidelines for 167 determining death, increasing transparency and communication with patients' family members, combating myths about organ donation, and emphasizing the benefits of creating a living will 169 before a debilitating injury occurs.
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Another emerging area of technology that could impact current concepts of death is that technologies has historically exposed weaknesses in our ability to adequately distinguish death 294 from similar disordered conditions, and even as we learn more about the physiological changes 295 that occur during death, we uncover information that presents us with new dilemmas. Therefore,
296
it is necessary for scientists to continue to review and validate current methods for defining death 297 while considering future ethical issues that may arise from advances in life-saving technology. 
